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Abstract
Background: Political instability and the civil war in Southern Sudan have resulted in numerous
atrocities, mass violence, and forced migration for vast parts of the civilian population in the West
Nile region. High exposure to traumatic experiences has been particularly prominent in the
Ugandan and Sudanese of the West Nile Region, representing an indication of the psychological
strain posed by years of armed conflict.
Methods:  In this study the impact of traumatic events on the prevalence and severity of
posttraumatic stress disorder (PTSD) in a random sample of 3.339 Ugandan nationals, Sudanese
nationals, and Sudanese refugees (1.831 households) of the West Nile region is assessed.
Results: Results show a positive correlation between the number of traumatic events and the
number of endorsed PTSD symptoms. Of the 58 respondents who experienced the greatest
number of traumatizing experiences, all reported symptoms which met the DSM-IV criteria for
PTSD.
Conclusions: There is a clear dose-effect relationship between traumatic exposure and PTSD in
the studied populations with high levels of traumatic events. In this context, it is probable that any
individual could develop PTSD regardless of other risk-factors once the trauma load reaches a
certain threshold.
Background
The debate about the impact of traumatic life events on
psychiatric disorders has a long tradition in psychiatry.
The introduction of posttraumatic stress disorder (PTSD)
into the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-III [1]) manifested the general recognition
that a chronic condition consisting of characteristic symp-
toms including involuntary intrusions of the past, avoid-
ance behavior and a condition of general hyperarrousal
can be caused by traumatic exposure and must be viewed
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as mental disorder. Consequently, the original conceptu-
alization of PTSD was based on the implicit assumption
that the traumatic event is the main agent for the develop-
ment of PTSD [2]. The initial idea was that traumatic
events could cause PTSD in anyone regardless of pre-
trauma vulnerability.
Contrary to this assumption, the following research
showed that the development of chronic PTSD is rather
the exception than the rule after the experience of a trau-
matic event. Community studies in the US showed that
whereas more than 50% of the population reported the
experience of a traumatic event, the prevalence of PTSD
was not higher than 7.8% [3]. Among the different events
studied, rape seemed to be the most adverse experience,
with about 50% of victims developing chronic PTSD. But
even studies that researched PTSD in those who experi-
enced events considered to be most adverse, like torture in
prison, found PTSD prevalence rates under 50% [4]. The
realization that traumatic exposure is not a sufficient
determinant of PTSD has stimulated vast research into risk
and protection factors for the development of PTSD [5,6].
These studies show that pre-trauma developmental vul-
nerability (adverse childhood, psychiatric history, etc.),
peri-traumatic factors (like peri-traumatic dissociation)
[6], posttraumatic factors (like social support) as well as
genetic factors [7], mediate the development of PTSD,
although effect sizes were generally small.
A popular and intuitively plausible assumption in this
context is the dose-response model of PTSD. This hypoth-
esis predicts that the probability for the development of
PTSD after the experience of a traumatic event mainly
depends on the severity of trauma exposure. Some studies
tried to test this hypothesis by relating the objective sever-
ity of the traumatic event to symptoms of PTSD. However,
the empirical evidence for this model is scarce, with some
findings supporting this hypothesis but many failing to
confirm a relationship with meaningful effect sizes [8,9].
The probability of detecting a relationship between
trauma exposure and PTSD depends on the range and var-
iance of traumatic exposure that is present in the popula-
tion studied. Studies investigating the relationship
between the objective severity of single events and PTSD
are restricted to a narrow variance of traumatic exposure.
Community studies that assess trauma exposure across
different types of traumatic events should be more ade-
quate to examine a dose-effect hypothesis. From a world-
wide perspective, even community studies in
industrialized countries are restricted to a relatively nar-
row range of trauma exposure. In contrast, community
studies in civil populations affected by war enable the
examination of a much wider range of traumatic expo-
sure. These populations present a continuum of subjects
ranging from individuals without any history of traumatic
events to victims with a history of high numbers of severe
events that are rarely to be found in communities without
a history of war. Studying a community sample of Cam-
bodian refugees who had fled the Pol Pot regime, Mollica
[10] actually confirmed a clear linear relationship
between the number of traumatic events and symptoms of
PTSD and depression. Other studies with refugee popula-
tions are in line with this result [11-14]. These studies sug-
gests a specification of the dose-response model; i.e., that
it is not the severity of a single traumatic event that is lin-
early related to symptoms of PTSD, but the severity of pre-
vious cumulative trauma exposure.
Consequently, it can be hypothesized that each individual
who has experienced or is experiencing traumatic events
will develop PTSD after reaching a certain threshold of
traumatic exposure. As this threshold is probably very
high, a large number of subjects exposed to a large vari-
ance of traumatic events is necessary to test this hypothe-
sis. We examined the dose-response relationship in the
context of a large survey in the West-Nile regions of Sudan
and Uganda. The study included Ugandan nationals with
a quite peaceful development in the last decade, as well as
Sudanese nationals living in the Southern Sudan war
region and Sudanese refugees who had fled to Uganda.
Among these groups we expected a sufficient variance of
traumatic exposure to test for the specified dose-response
hypothesis, including an adequate number of subjects
who had to experience a series of extremely severe trau-
matic events. Cumulative trauma exposure was estimated
by assessing the number of different traumatic event types
experienced or witnessed so far. We considered this meas-
urement to be more reliable than assessing the frequency
of traumatic events as many survivors of civil wars
reported countless exposures to specific traumatic events.
To examine the impact of recent traumatic exposure, we
also assessed the traumatic event types experienced or wit-
nessed in the last year.
Methods
As part of a study designed to better understand the
impact of forced migration on fertility, mortality, violence
and traumatic stress among Sudanese nationals living in
southern Sudan and Ugandan nationals and Sudanese ref-
ugees living in northern Uganda, we interviewed 3371
individuals from 1842 households in the Ugandan and
Sudanese populations in the West Nile. Interviews were
structured and were administered in the native languages
of Lugbara or Juba Arabic. The study's design involved a
multi-stage sampling design.
The full training of the interviewers took two months. The
project objectives and the rationale behind the structure
of the survey instrument as well as that of each questionBMC Psychiatry 2004, 4:34 http://www.biomedcentral.com/1471-244X/4/34
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in the questionnaire were discussed in detail. Great atten-
tion was also paid to issues such as initial contacts, main-
taining a professional attitude while in the field, avoiding
influencing the respondent, and reducing interviewer and
courtesy biases. The importance of collecting information
by means of standardized questions so that the same
question was asked to all respondents is stressed and
questioning and probing skills were developed. Supervi-
sors were instructed separately on data collection guide-
lines, their roles and their responsibility to ensure data
quality. Keeping in mind the sensitive nature of some of
the questions regarding violence and trauma and the fact
that the team members were from the study population
and probably had experiences similar to the respondents,
a workshop on sexual and gender-based-violence was
conducted by a consultant to the UNICEF office in Kam-
pala, before the survey. The aim of this workshop was to
increase awareness and sensitivity of the team towards
respondents and their experiences. Another consultant to
the project reviewed the team's interviewing skills and the
project's data quality control measures just before the start
of the survey. Problem areas were identified and
remedied.
Data were complete and analyzed for N = 3179 respond-
ents: 2,540 (75 %) of the respondents were women (15–
50 years of age) and 831 (25%) were men (20–55 years of
age). Details of the sampling, translation and assessment
procedures, as well as the socio-demographic characteris-
tics of the populations, have been described elsewhere
[15].
Traumatic events were assessed using a checklist consist-
ing of possible war and non-war related traumatic event
types (i.e. witnessing or experiencing injury by a weapon
or gun, beatings/torture, harassment by armed personnel,
robbery/extortion, imprisonment, poisoning, rape or sex-
ual abuse, beatings, abduction, child marriage, forced
prostitution/sexual slavery, forced circumcision, etc.). The
checklist was compiled after interviews with key inform-
ants (security personnel, doctors, community leaders,
women's representatives) and 30 respondents from all
three populations about their personal history of stressful
events. Following these interviews, the single events
obtained in these studies were rated as being potentially
traumatic by experts. The following pilot checklist was
pre-tested among further 44 Ugandans and Sudanese in
areas not selected for the survey and modified according
to the suggestions of the respondents. A primary item
analysis based on inter-item correlations led to the exclu-
sion of some events that were obviously not directly
related to traumatic histories, e.g. the experiencing of
witchcraft. Events included 19 experienced events and 12
witnessed events. Respondents were asked for each event
type if they had experienced or witnessed such an event
ever (i.e., lifetime experience) and if it happened in the past
year. PTSD in respondents was assessed using the Post-
traumatic Stress Diagnostic Scale (PDS), modified for
assessment by trained lay interviewers [16]. The PDS is a
self-report measure widely-used in industrialized coun-
tries as a screening instrument for the diagnosis and sever-
ity of PTSD based on DSM-IV Criteria.
Confidentiality was assured and it was explained that
researchers were not working for any UN or Ugandan gov-
ernment organization. Informed consent was obtained
using a standardized form explaining the potential risks of
participation and explaining that no compensation would
be provided. Informed consent forms were signed by the
respondent and a witness; fingerprints were taken from
illiterate respondents. No financial incentives were pro-
vided and respondents were informed that no improve-
ments in living conditions were to be expected as a result
of participating in the survey. Respondents were provided
with referrals to counseling services provided by NGOs
where available.
Results
As no major clustering effects were expected in this large
sample, statistical analyses were carried out on
unweighted data. To examine the relationship between
continuous PTSD symptoms and the number of event
types reported, we correlated the PDS score and its sub-
scales, intrusion, avoidance and arousal with the number
of event types. The number of event types in life correlated
with the frequency of intrusions (r = .49), hyperarousal (r
= .41) and avoidance (r = .47), all P < 0.001. The PDS
sumscore correlated significantly (P < 0.001) with the
number of traumatic events in the past year (r = .45) and
for the whole life (r = .49; see figure1).
Overall, 31.6% of the male and 40.1% of the female
respondents (N = 3179) fulfilled the DSM criteria for a
PTSD-diagnosis. We divided the whole population stud-
ied in the survey into different groups based on the
number of traumatic event types reported, separately for
the events reported for last year and in life. The initial divi-
sion was made as follows: the first group consisted of
respondents endorsing 0–3 event types, the second group
consisted of individuals endorsing 4–7 event types. Each
following group endorsed an additional four or more
event types. Because the number of individuals in the
groups of 12–15, 16–19, 20–23 and 24–27 event types
was very small for the analyses of events reported last year
(n = 38, 14, 8, 13, respectively), these groups were merged
to two groups of 12–19 and 20–27 event types. Figure 2
shows the number of individuals and the prevalence of
PTSD in these groups, separately for the groups based on
the events reported for the whole life and for last year. The
presentation indicates a near linear rise for increasingBMC Psychiatry 2004, 4:34 http://www.biomedcentral.com/1471-244X/4/34
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psychological strain with the number of traumatic event
types ranging from 23% in respondents who reported
three or fewer traumatizing experiences to 100% preva-
lence of PTSD in those who report 28 or more traumatic
event types in their past. Figures related to traumatic event
types in the past year display and even more pronounced
increase of PTSD symptoms with significantly higher
prevalence rates for the first three categories of numbers of
events (Figure 2).
Discussion
High prevalence rates of PTSD have been reported for
three different population groups in the West Nile: Suda-
nese nationals (44.6%), Sudanese refugees (50.5%) and
Ugandan residents (23.2%) [15]. Here we show that the
Scatterplot of number of traumatic event types for whole life and severity of PTSD symptoms Figure 1
Scatterplot of number of traumatic event types for whole life and severity of PTSD symptoms. A number ran-
domly chosen in the interval between -.05 and +0.5 was added to both the abscissa and the ordinate to visualize overlapping 
points.BMC Psychiatry 2004, 4:34 http://www.biomedcentral.com/1471-244X/4/34
Page 5 of 7
(page number not for citation purposes)
exposure to traumatic events and the number of different
types of traumatic experiences in particular can account
for the different proportion of PTSD cases. The prediction
of increased PTSD prevalence with increasing number of
traumatic events is consistent with other studies investi-
gating victims of organized violence [11-14].
As demonstrated, the number of traumatic events corre-
lated equally strong with avoidance and with re-experi-
encing symptoms but coefficients were weaker, although
still significant, for the hyperarousal cluster. These results
are in agreement with [17], who also found a strong cor-
relation between cumulative trauma and symptoms of re-
experiencing and avoidance. Contrary to these findings,
Mollica [10] could not find a correlation with avoidance
symptoms. Problems in the translation of the avoidance
items in the PTSD instruments might be responsible for
this difference, as subtle modification in the translation
process may turn PTSD avoidance criteria (like "less inter-
est in important activities" or "feeling as if future plans
will not come true") into unspecific depressive items that
are unrelated to a traumatic experiences.
Typically, even severe single traumatic event produce
PTSD in not more than half of those affected. Therefore,
PTSD is not an inevitable consequence of potentially trau-
matizing events. Results from this study, however, suggest
that there may be no ultimate resilience to ward off PTSD
or that a psychobiological breaking point exists for even
the most resistant individual. In the three population
Prevalence of PTSD and number of individuals in groups of respondents Figure 2
Prevalence of PTSD and number of individuals in groups of respondents. In this figure respondents are pooled on 
the basis of number of traumatic event types reported for whole life and last year.BMC Psychiatry 2004, 4:34 http://www.biomedcentral.com/1471-244X/4/34
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groups that were surveyed, each respondent experiencing
28 or more different traumatic event types developed the
full set of symptoms of PTSD. This cumulative trauma
threshold identified in this study is very high and affected
only a small minority of persons even in a war-torn pop-
ulation. Nevertheless, if the cumulative exposure to trau-
matic events is high enough, these results indicate that
anybody will develop chronic PTSD. We conclude that
there is no ultimate resilience to traumatic stress and that
the repeated occurrence of traumatic stress has a cumula-
tive damaging effect on the mental health of the victim. In
these conditions, the effect of pre-trauma factors is
reduced to the modulation of the probability of exposure
to traumatic events itself. The factors that determine who
is exposed to many traumatic events and who manages to
flee to secure places may depend on pre-trauma psycho-
logical factors. Further studies with war-populations
should examine whether the exposure to traumatic events
only depends on uncontrollable external factors or
whether individual factors contribute to a person's ability
to seek safe places.
Conclusions
High levels of trauma exposure is found in populations
affected by civil war. We show that PTSD, the major psy-
chological consequence of war events, is linearly corre-
lated with traumatic exposure, thus explaining the high
prevalence rates of PTSD generally found in war-torn soci-
eties. These findings highlight the need for reducing the
frequent exposure to traumatic events by preventing wars,
controlling the violence in wars, and providing safe and
stable living environments for refugees. At the same time,
the presence of high numbers of PTSD cases requires the
implementation of individual and community based
treatment programs. Given very limited resources in refu-
gee communities, these centers must be created to provide
short-term care and must be manageable by local person-
nel [18,19]. The provision of appropriate mental health
assistance is necessary to break the vicious cycle of vio-
lence and psychological morbidity.
Competing interests
The author(s) declare that they have no competing
interests.
Authors' contributions
FN, MS, UK & TE designed the study. FN, MS and UK com-
posed the set of instruments. UK was responsible for orig-
inal instrument translation and data collection, FN, MS,
CK and TE for the validation part. FN and CK performed
the data analysis. CR, TE and FN drafted the original man-
uscript and all authors revised and approved the final
manuscript.
Acknowledgements
This study was supported by the Deutsche Forschungsgemeinschaft, a 
USAID Grant, and the Andrew W Mellon Foundation.
References
1. American Psychiatric Association: Diagnostic and Statistical
Manual of Mental Disorders. 3rd edition. Washington, DC, Amer-
ican Psychiatric Association; 1980. 
2. Yehuda R, McFarlane AC: Conflict between current knowledge
about posttraumatic stress disorder and its original concep-
tual basis. Am J Psychiatry 1995, 152:1705-1713.
3. Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB: Posttrau-
matic stress disorder in the National Comorbidity Survey.
Arch Gen Psychiatry 1995, 52:1048-1060.
4. Basoglu M, Paker M, Paker O, Ozmen E, Marks I, Incesu C, Sahin D,
Sarimurat N: Psychological effects of torture: a comparison of
tortured with nontortured political activists in Turkey. Am J
Psychiatry 1994, 151:76-81.
5. Ozer EJ, Best SR, Lipsey TL, Weiss DS: Predictors of posttrau-
matic stress disorder and symptoms in adults: a meta-analy-
sis. Psychol Bull 2003, 129:52-73.
6. Brewin CR, Andrews B, Valentine JD: Meta-analysis of risk factors
for posttraumatic stress disorder in trauma-exposed adults.
J Consult Clin Psychol 2000, 68:748-766.
7. True WR, Rice J, Eisen SA, Heath AC, Goldberg J, Lyons MJ, Nowak
J: A twin study of genetic and environmental contributions to
liability for posttraumatic stress symptoms. Arch Gen Psychiatry
1993, 50:257-264.
8. Bowman ML: Individual differences in posttraumatic distress:
problems with the DSM-IV model.  Can J Psychiatry 1999,
44:21-33.
9. McNally RJ: Progress and controversy in the study of posttrau-
matic stress disorder. Annu Rev Psychol 2003, 54:229-252.
10. Mollica RF, McInnes K, Poole C, Tor S: Dose-effect relationships
of trauma to symptoms of depression and post- traumatic
stress disorder among Cambodian survivors of mass
violence. Br J Psychiatry 1998, 173:482-488.
11. Shrestha NM, Sharma B, Van Ommeren M, Regmi S, Makaju R, Kom-
proe I, Shrestha GB, de Jong JT: Impact of torture on refugees
displaced within the developing world: symptomatology
among Bhutanese refugees in Nepal. Jama 1998, 280:443-448.
12. Silove D, Sinnerbrink I, Field A, Manicavasagar V, Steel Z: Anxiety,
depression and PTSD in asylum-seekers: associations with
pre-migration trauma and post-migration stressors.  Br J
Psychiatry 1997, 170:351-357.
13. Lopes Cardozo B, Vergara A, Agani F, Gotway CA: Mental health,
social functioning, and attitudes of Kosovar Albanians follow-
ing the war in Kosovo. Jama 2000, 284:569-577.
14. Fawzi MC, Pham T, Lin L, Nguyen TV, Ngo D, Murphy E, Mollica RF:
The validity of posttraumatic stress disorder among Viet-
namese refugees. J Trauma Stress 1997, 10:101-108.
15. Karunakara Unni Krishnan, Neuner Frank, Schauer Maggie, Singh
Kavita, Hill Kenneth, Elbert Thomas, Burnham Gilbert: Traumatic
events and symptoms of post-traumatic stress disorder
amongst Sudanese nationals, refugees and Ugandans in the
West Nile. African Health Sciences 2004, 4:83-93.
16. Foa EB: Post-traumatic Stress Diagnostic Scale (PDS). Minne-
apolis, National Computer Systems; 1995. 
17. Allden K, Poole C, Chantavanich S, Ohmar K, Aung NN, Mollica RF:
Burmese political dissidents in Thailand: trauma and survival
among young adults in exile.  Am J Public Health 1996,
86:1561-1569.
18. Onyut LP, Neuner F, Schauer E, Ertl V, Odenwald M, Schauer M,
Elbert T: The Nakivale camp mental health project: building
local competency for psychological assistance to trauma-
tised refugees. Intervention 2004, 2:90-107.
19. Neuner F, Schauer M, Klaschik C, Karunakara U, Elbert T: A com-
parison of narrative exposure therapy, supportive coun-
seling, and psychoeducation for treating posttraumatic
stress disorder in an african refugee settlement. J Consult Clin
Psychol 2004, 72:579-587.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Psychiatry 2004, 4:34 http://www.biomedcentral.com/1471-244X/4/34
Page 7 of 7
(page number not for citation purposes)
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-244X/4/34/pre
pub